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DETAILED ACTION 
Specification 

1 . The title "Semiconductor Device" is objected to because of the following 
informalities: it does not suitably describe the proposed invention. Appropriate 
correction is required. The examiner suggests the title "Semiconductor Package with 
Leadframe Inductors." 

2. The abstract is objected to because of the following informalities: the abstract 
contains claim language. The abstract should be reworded to better capture the 
invention in its entirety. For example, there could be some reference of how narrow, 
leadframe inductance element portions are preferable to bonding wires as inductance 
components because they have less variation in length at the time of mounting, and 
thus more stable characteristics. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 

States. 

4. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Ichikawa at al. 
US 5,905,301, hereinafter, Ichikawa. 
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The seventh embodiment of the device disclosed in Ichikawa, depicted in figs. 
1 1(a) and (b), discloses a semiconductor device that anticipates all the points of claim 1. 
The device includes a mold resin (75) sealing a semiconductor chip (74), a plurality of 
conductor leads (72) with internal and external terminal portions relative to the mold 
resin, a conductor lead being connected to an electrode of the semiconductor chip, and 
at least one conductor lead whose internal terminal portion forms an inductance 
element portion, at least a part of which is narrower than the external terminal portion. 
(Note that in the 'Background of the Invention' section Ichikawa discloses that leads 
have "inductance components," and thus constitute inductance element portions.) 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ichikawa as applied to claim 1 above, and further in view of Gibson et al. US 6,621 ,140, 
hereinafter, Gibson. 

In regard to claim 2, Ichikawa describes a semiconductor packaging device that 
discloses all the claimed limitations as mentioned above, but does not describe a device 
where the inductance element portion has a meandering planar shape. 
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Gibson discloses an analogous device that integrates an inductor into a 
semiconductor package by integrally forming inductive segments in the leadframe, and 
notes in the abstract that the inductance values may be controlled by the shape and 
size of the inductive segments. Furthermore, figs. 2,5 and 6 in Gibson clearly show 
examples of inductive element portions of the leadframe that have a plurality of 
alternate shapes (including a meandering planar shape, as depicted in fig. 5). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to alter the shape of the inductive element portions of the 
semiconductor device as appropriate for the aim of controlling the inductance values 
and achieving stable inductance characteristics. 

In regard to claim 3, the seventh embodiment of the device disclosed in Ichikawa, 
depicted in figs. 1 1(a) and (b), further discloses a semiconductor device where the 
conductor lead having the inductance element portion (72) has an overlapping portion 
overlapping a lower surface of the semiconductor chip (74) and is connected to the 
semiconductor chip in the overlapping portion (in this case, via a plurality of projection 
electrodes (77) which are formed on an electrode formation surface of the chip (74)). 
7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ichikawa 
and Gibson as applied to claims 1-3 above, and further in view of Ohmuro US 
5,994,763. 

The combination of Ichikawa and Gibson describes a semiconductor packaging 
device that discloses all the points of claims 1-3, but does not describe a device where 
the semiconductor chip and the overlapping portion of the conductor lead are 
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reconnected via an electrical conductor in a via hole formed in the semiconductor chip, 
as described in claim 4. 

Ohmuro discloses a device with electrical conductors in via-holes formed in a 
semiconductor chip. Specifically, Ohmuro discloses a wiring structure that electrically 
connects the backside surface of the semiconductor (specifically, the backside wiring 
grove) to the front surface of the semiconductor chip (specifically, the surface 
electrodes). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to connect the electrodes of the semiconductor chip to the 
leads that overlap the lower portion of the semiconductor chip through the means of via 
holes in the semiconductor chip (as opposed to using a plurality of projection 
electrodes, for example, as in Ichikawa) in the interests of minimizing space and 
eliminating the need for inductance element portions, such as bonding wires, that have 
unstable inductance characteristics. 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ichikawa 
and Gibson as applied to claims 1-3 above, and further in view of Efland et al. US 
6,140,702, hereinafter, Efland. 

The combination of Ichikawa and Gibson describes a semiconductor packaging 
device that discloses all the points of claims 1-3, but does not describe a device where 
the overlapping portion of the conductor lead forms a die pad portion on which the 
semiconductor chip is mounted, as described in claim 5. 

It is well known in the art that segments of the leadframe can form die pad 
portions on which the die and semiconductor chip can be mounted. For example, in 
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Efland's discussion of prior art, fig. 1 clearly shows a semiconductor packaging device 
that includes a lead frame, a portion of which will overlap the lower surface of the 
semiconductor chip, and which constitutes the die pad portion on which the die and chip 
is mounted. 

Note that, in figs. 1 (a) and (b), Ichikawa discloses a semiconductor chip mounted 
on an overlapping portion of the conductor lead frame, although omits disclosing how it 
is mounted. However, in view of Efland, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to form a die pad portion on this 
segment of the conductor lead frame that overlaps the lower surface of the 
semiconductor chip, to enable the chip to be mounted on that segment. 
10. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ichikawa as applied to claim 1 above, and further in view of Fithian et al. US 4,967,258, 
hereinafter, Fithian. 

Ichikawa describes a semiconductor packaging device that discloses all the 
points of claim 1 , but does not describe a device where the conductor lead having the 
inductance element portion is connected to a source of a field-effect transistor (FET), as 
described in claim 6, or a gate or drain of a FET, as described in claim 7. 

Fithian discloses a package for housing a FET device. It is well known in the art 
that a FET has three terminals: a gate, a drain and a source. Fithian's device, as 
depicted in figs. 2-5, clearly displays a package housing an FET chip with protruding 
gate, drain and source conductor leads constituting the interface to the FET and 
connected to the appropriate terminals of the FET. 
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Therefore, if an FET is formed in the semiconductor chip, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to connect 
a conductor lead to the source terminal of the FET (in the case of claim 6) or to the gate 
or drain terminals of the FET (in the case of claim 7), in order for that FET to function as 
necessary. 

11. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ichikawa 
as applied to claim 1 above, and further in view of Dobrovolny et al. US 3,909,726, 
hereinafter, Dobrovolny. 

Ichikawa describes a semiconductor packaging device that discloses all the 
points of claim 1 , but does not describe a device where a conductor lead functions as a 
choke inductor, as described in claim 8. 

Dobrovolny discloses an electrical device where a conductor lead functions as a 
choke inductor. Specifically, figs. 2(a) and (b) clearly depict inductors L6, L12, L13, L14, 
L18 which function as wire-wound radio-frequency chokes. Each inductor has two lead 
ends connected to exposed conductive segments of the conductive layers of the device. 
Thus, these conductor leads constitute choke inductors. 

Therefore, if would have been obvious to one of ordinary skill in the art at the 
time the invention was made to allow one of the conductor leads to function as a choke 
inductor, if doing so would obviously facilitate the efficient operation, and meet the 
design criteria, of the semiconductor device. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nathan W. Ha whose telephone number is (571) 272- 
1707. The examiner can normally be reached on M-TH 8:00-7:00 (EST). If attempts to 
reach the examiner by telephone are unsuccessful, the examiner's supervisor, Wael 
Fahmy can be reached on (571) 272-1705. The fax phone number for the organization 
where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR only. For 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have 
questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 888-217-9197 (toll-free). 

Rakesh Michael 
Nathan Ha 
June 28, 2004 




